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ABSTRACT 
Dana M. Pettygrove: Sibling Conflict and Prosocial Behavior in Middle Childhood 
(Under the direction of Martha J. Cox) 
 
The authors examined the relation between sibling conflict and prosocial behavior in 1st 
and 2nd graders, considering other aspects of the family context and child-level characteristics. 
The sample included 654 families predominantly from low-income, rural communities, almost 
half of whom were African American. Using hierarchical regression analyses, the authors tested 
for independent effects of maternal sensitivity, child inhibitory control, and sibling conflict on 
children’s prosociality controlling for demographic, maternal, and child variables. Maternal 
sensitivity, child inhibitory control, and sibling conflict each made an independent contribution 
to the prediction of prosocial behaviors – high maternal sensitivity and high inhibitory control 
were both associated with high prosocial behavior, while high sibling conflict was associated 
with lower prosocial behavior. The results are discussed with regards to the strong longitudinal 
study design, diverse sample, and extensive use of controls, and implications are discussed in a 
family systems framework regarding siblings’ unique influences on child outcomes. 
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CHAPTER 1: INTRODUCTION 
 
Introduction  
 
In recent years, there has been a growing interest among developmental researchers in 
understanding the antecedents of the development of prosocial behavior in young children. Child 
prosocial behavior is a better predictor of overall social adjustment than the more commonly 
studied characteristics of child aggression and problem behaviors (Crick, 1996), and our 
understanding of the factors related to the development of prosocial behaviors is not yet 
complete.  
There is evidence that both family relationships (Pike, Coldwell, & Dunn, 2005; Ensor, 
Spencer, & Hughes, 2011; Padilla-Walker, 2014) and individual child characteristics (e.g. 
Laible, 2014; Eisenberg, Fabes, & Spinrad, 2006; Griese & Buhs, 2014) contribute to the 
development of prosociality. However, much of the research on the family’s influence on 
prosocial behavior has focused on parent-child relationships and often exclusively mother-child 
relationships. Family systems theory (Cox & Paley, 2003), which emphasizes the 
interdependence of family members and their relationships, suggests examining mother-child 
relationships is insufficient to fully comprehend how family experiences may be related to 
children’s development of prosocial behavior. In particular, research has shown that qualities of 
children’s interactions with siblings may be related to the development of children’s prosocial 
behavior, and this may be beyond the influences of the qualities of parent-child relationships 
(Pike, Coldwell, & Dunn, 2005).  
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With a goal of contributing to knowledge of how siblings influence the development of 
prosocial behavior, the current study is an investigation of the longitudinal relationship between 
sibling conflict and prosocial behavior.  Children’s sibling interactions are often characterized by 
conflict (Kramer & Conger, 2009), and frequent conflict with a sibling may prevent children 
from gaining prosocial skills that would be expected to be garnered from interacting with 
similar-aged playmates (Faith, Elledge, Newgent, Cavell, 2015).  
However, sibling conflict may be more detrimental to some children than to others. 
Evidence suggests that children with poor inhibitory control are less able to interact positively 
and prosocially with caregivers, siblings, and peers (Laible, 2014; Eisenberg, Fabes, & Spinrad, 
2006; Eisenberg et al, 2004).  Thus inhibitory control may have a direct influence on prosociality 
or may serve to make some children more vulnerable to problematic family relationships.  
Finally, much of research on both prosocial behaviors and sibling relationships has been 
conducted with middle-income, European American populations. The extent to which sibling 
conflict is related to prosocial behavior within low SES African American families is unknown, 
but these may be especially stressful family contexts, and as such it should not be assumed that 
the same associations apply. The sample in the present study includes a large number of low-
income, African American families and will allow the authors to test these associations in an 
under-researched sample. 
Prosocial Behavior 
Prosocial behaviors are actions that benefit others such as helping, sharing, and 
comforting or showing concern (Brownell, 2013). Across different levels of socioeconomic 
status, the development of prosocial behavior in young children has been linked with positive 
social relationships later in life (Eisenberg, Fabes, & Spinrad, 2006), better friendship quality 
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(Clark & Ladd, 2000), and higher peer acceptance (Caputi et al, 2012), although these findings 
are predominantly based on White samples. Although prosocial behavior in childhood is related 
to important outcomes later in life, there has been less focus on understanding predictors of 
prosociality than on understanding the predictors of aggression. Yet childhood prosocial 
behavior has been found to be a better predictor of overall social adjustment than childhood 
aggression (Crick, 1996), and has also been found to be a protective factor against loneliness in 
the context of peer victimization (Griese & Buhs, 2014). In addition to social outcomes, a study 
of Italian children, found that 3rd grade prosocial behavior predicted 8th grade academic 
achievement when controlling for previous achievement (Caprara et al 2000).  
These findings suggest that prosocial behavior may not only be protective in a negative 
social context, but may also be an indicator of children’s subsequent social and academic 
success. This is consistent with Clark & Ladd’s (2000) finding that in the transition to formal 
schooling and in the early school years, the formation of social relationships is important for 
children’s mental and physical well-being, as well as for their academic achievement. During the 
transition-to-school period, children experience an increase in demands in numerous domains – 
cognitive, emotional, and social. As a result of these increased demands, children’s relationships 
at home, such as the mother-child relationship and sibling relationships, as well as children’s 
own characteristics, such as the ability to inhibit inappropriate responses,  may be important 
predictors of children’s prosocial behavior at this time. 
Predictors of prosocial behavior 
Understanding the factors that influence the development of prosocial behavior can 
inform efforts to help children be successful in social relationships and academics, as well as be 
resilient in the face of victimization. The current investigation includes measures of parent-child 
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relationships, sibling relationship quality, and child inhibitory control as well as demographic 
and family statistical controls to elucidate the independent effects of these characteristics 
longitudinally in a diverse sample, as well as potential interacting influences. 
Parent-child interactions  
Much of the work on the development of prosocial behavior has focused primarily on 
mother-child relationships. Prior research suggests that mothers’ relationships with their children 
are important for teaching children prosocial behavior. When mothers are more versus less 
sensitive in responding to their child’s needs, they are more likely to have children who are high 
rather than low in prosocial behavior (Ensor, Spencer, & Hughes, 2011; Newton et al, 2014; 
Padilla-Walker, 2014).  Further, when mothers encourage perspective taking in their young 
children (Farrant et al, 2012), or elicit emotion labels from them (Brownell et al, 2013), children 
tend to display more prosocial behavior. It has been argued that sensitive, emotion-focused 
interactions encourage prosociality in children because when a parent responds appropriately to a 
child’s emotional needs and highlights the emotions of others, it socializes the child to be aware 
of and value responding to other’s needs (Hastings, Utendale, & Sullivan, 2006).  
Sibling conflict  
While maternal sensitivity is important for children’s development of prosocial behavior, 
other family factors, such as sibling relationships may also play a role. Children are socialized to 
behave prosocially in the family context, which often includes sibling relationships; an 
understudied component of the family system in relation to prosocial behavior. There are 
interrelations among all family members (Cox & Paley, 2003), making it important to include 
multiple relationships in the same model when attempting to understand outcomes related to 
family relationships. Conflicts with siblings are salient and unique social interactions for 
  
5 
 
children, making it likely that sibling conflict will contribute to the development of prosocial 
behavior above and beyond the effect of maternal sensitivity or children’s own characteristics.  
During the preschool years, children interact more with siblings than with parents, and 
children’s relationships with their siblings are unique in comparison to all other relationships in 
their lives (Kramer & Conger, 2009, Sroufe, 2005). Like parent-child relationships, sibling 
relationships are not chosen, but like peer relationships, sibling relationships are between 
individuals who are close in age and share a high amount of intimacy. Sibling relationships are 
often characterized by more conflict than peer relationships perhaps due to the large amount of 
time spent with siblings, the slight power differential based on age difference, and the 
relationship being required rather than chosen (Furman & Buhrmester, 1985).  
This idea of a unique effect of sibling relationships over and above mother-child 
relationships is bolstered by limited research and theorizing. Sibling relationships have been 
associated with children’s cognitive development and development of language, empathy, and 
antisocial behavior (Whiteman, Bernard, & Jensen, 2011). Like parent-child relationships, these 
early sibling relationships are thought to be important training grounds for future social 
interactions (Kramer, 2010). Siblings take on a socializing role when interacting with one 
another, and research has shown that siblings frequently teach one another about games, toys, 
and behavior both explicitly and implicitly during their social interactions (Harrist et al, 2014).  
 To our knowledge, there has been no research on the influence of conflict in sibling 
relationships on prosocial behavior. One might hypothesize that conflict in a sibling relationship 
could support the child’s ability to learn how to resolve conflict and thus support prosociality. 
Alternatively, it is possible that conflictual relationships would be a training ground for 
behaviors that could undermine the development of prosociality. The lack of research on the 
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effect of sibling conflict on prosocial development is an important gap to fill. Children spend 
large quantities of time with their siblings, often engaging in conflict (Furman & Buhrmester, 
1985), and the effects of this social interaction on children’s development is poorly understood.  
Child inhibitory control 
In addition to family experiences, children’s individual characteristics likely play a role 
in the development of prosocial behavior. For this study, we examine the child characteristic of 
inhibitory control, defined as the ability to inhibit or suppress a dominant, but contextually 
inappropriate response in favor of acting upon a secondary, but more appropriate one (Rhoades, 
Greenberg, & Domitrovich, 2009). The influence of children’s individual characteristics on 
prosocial behavior is something that requires more examination in the literature. There is limited 
research linking prosocial behavior with inhibitory control specifically or suggesting such a link. 
High rather than low inhibitory control predicts greater social skills, which in turn are 
related to more prosocial behavior (Eisenberg, Fabes, & Spinrad, 2006; Griese & Buhs, 2014). 
Furthermore, teacher and peer ratings of effortful control have been related to prosociality, and 
inhibitory control is a sub-component of effortful control (Eisenberg et al, 2004). Also related to 
inhibitory control, self-regulation has been linked to the development of prosocial behavior, with 
children who have greater as opposed to less self-regulation exhibiting more prosocial behavior 
(Laible, 2014). Behaving prosocially likely requires two main skills from children: the ability to 
recognize the needs of another, perhaps using empathy and other understanding, and being able 
to inhibit a prepotent and more self-focused behavior in order to assist another. Given the lack of 
specific research into the relationship between inhibitory control and prosocial behavior, but also 
inhibitory control’s relation with other associated constructs, more research is required.  
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Moderation  
Interacting effects between maternal sensitivity and sibling conflict are possible. Children 
may be better able to learn how to resolve conflict with their siblings and benefit from that 
resolution in the context of a sensitive relationship with their mother.  At the same time, low 
maternal sensitivity may put children at increased risk in the context of a conflicted sibling 
relationship. However, no research has examined the potential moderating effects of maternal 
sensitivity on sibling conflict in regards to child outcomes; a gap which this study addresses.  
There also are potential moderation effects between inhibitory control and family 
relationships. Inhibitory control may have a buffering effect for children such that children with 
high inhibitory control are able to develop high prosocial skills even in the presence of sibling 
conflict or low maternal sensitivity. In contrast, it may be that inhibitory control could act as a 
vulnerability factor for children such that children who are low in inhibitory control lack the 
necessary skills to behave prosocially even in the context of low sibling conflict or high maternal 
sensitivity, and children with high inhibitory control are actually more influenced by their family 
relationships than are children with low inhibitory control. In this scenario, children with high 
inhibitory control who experience high levels of sibling conflict or low maternal sensitivity will 
have lower prosociality than children with high inhibitory control who experience low levels of 
sibling conflict or high maternal sensitivity, whereas children with low inhibitory control will 
have low prosociality regardless of context. Given the lack of previous work, we will explore 
these possibilities.  
Controls 
Due to the interdependence of varying influences on child development, it is likely that 
some of the predictors of sibling conflict are also predictors of prosocial behavior. This 
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highlights the need for controls to allow the identification of the unique effect of sibling conflict 
on the development of prosocial behaviors. For example, qualities of parenting are related to the 
development of prosocial behavior in children, and to the qualities of the relationship between 
siblings (Pike, Coldwell, & Dunn, 2005; Volling, 2003), although these associations were 
examined in primarily European American samples. Therefore any model attempting to examine 
the unique effects of sibling conflict on prosocial behavior would have to include parenting 
factors to establish whether sibling relationships make an independent contribution. Additionally, 
demographic factors such as poverty status, maternal education, and ethnic minority status, have 
each been identified as important correlates of parenting (see Conger, Conger, & Martin, 2010, 
for a review). Thus the family’s income-to-needs ratio, years mothers spent in school, and family 
race were controlled in analyses. 
Additionally, we added aspects of mother and child qualities to the controls: maternal 
depressive symptoms, children’s receptive vocabulary, and children’s prosocial behavior in 
toddlerhood.  Depressive symptoms in mothers may influence children’s relationships with their 
siblings, but they may also simply influence a mother’s perception of that relationship.  
Children’s receptive vocabulary skills may influence the ways in which children interact with 
others, leading to less conflict with siblings and peers, but also influence mother’s or teacher’s 
perceptions of children overall. Children who showed prosocial behavior at toddlerhood may 
elicit more sensitivity from their mothers and have less conflict with their siblings, and thus 
ratings of prosocial behavior in toddlerhood were controlled in analyses. 
Finally we considered a child’s sex and age in relation to their sibling in the controls.  
Some studies have found that girls display higher levels of prosocial behavior (e.g. Malti, 
Gummerrum, Keller, & Buchmann, 2009; Obsuth, Eisner, Malti, & Ribeaud, 2015) when 
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maternal or teacher reports of prosocial behavior are used, but other studies have found no sex 
differences when children’s prosocial behavior is observed in laboratory tasks (Pettygrove et al, 
2013; Svetlova, Nichols, & Brownell, 2010). Some studies have also found differences in sibling 
conflict based on the sex of the children in the dyad (Kim, McHale, Osgood, & Crouter, 2006; 
Stauffacher & DeHart, 2006), although there are not consistent patterns. The lack of significant 
results based on sex constellations may be typical of sibling studies because when samples are 
split to accommodate the four sex constellations taking into account sex and relative birth order 
(M-M, F-F, M-F, and F-M), power to detect significant relationships decreases even in large 
overall samples. Given the lack of consistency in the literature, we do not have strong hypotheses 
as to whether age or sex will be relevant in the analyses, but we will test for variation in our 
variables of interest based on child age and sex in relation to their sibling.  
Research also indicates that smaller age gaps between siblings are associated with more 
frequent conflict compared to siblings with larger age gaps (Furman & Buhrmester, 1985). Based 
on this research, our sample was restricted based on the age difference between siblings so that 
we included a typical range, but not siblings with large age differences. 
Current Study 
In the current study, we hypothesize that sibling conflict, maternal sensitivity, and child’s 
inhibitory control will each independently predict teachers’ reports of children’s prosocial 
behavior at 1st and 2nd grade. We expect that children who experience higher versus lower levels 
of sibling conflict will exhibit fewer prosocial skills; children who experience higher versus 
lower maternal sensitivity will have higher prosocial scores; and children who show higher 
versus lower inhibitory control will have higher prosocial scores. We expect that these 
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associations will occur with all three predictors in the model as well as in the presence of 
controls.   
We will conduct exploratory analyses to test for interactions between predictor variables. 
Specifically, we will explore whether the data support resilience models (i.e., high inhibitory 
control is protective even in the face of more difficult family relationships) versus a model that 
suggests that children with low inhibitory control, for example, are at greater risk regardless of 
family relationships and the effects of family relationships are more clearly seen among children 
with high inhibitory control. We will also explore whether maternal sensitivity interacts with 
sibling conflict such that children with parents who are low as opposed to high in sensitivity may 
be at risk for low prosocial behavior when high versus low sibling conflict also occurs. Similarly, 
we will explore whether maternal sensitivity will interact with inhibitory control such that 
children with parents who are low as opposed to high in sensitivity may be particularly at risk for 
low prosocial behavior when high versus low inhibitory control also occurs.  
Finally, although we do not have specific hypotheses related to sex and age combinations 
due to the inconsistencies in previous literature, we will explore whether there are mean 
differences based on sex and age in either our outcome or predictor variables, and whether sex 
and age constellations are related to prosocial behavior. We will conduct exploratory analyses 
with a series of interactions in order to test whether the effects of sibling conflict on prosocial 
behavior are similar regardless of sex, race, income-to-needs ratio, and maternal education. 
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CHAPTER 2: METHODS 
Participants 
The subsample for the study is drawn from the Family Life Project (FLP); a longitudinal, 
multi-method, multi-respondent study of rural poverty exploring the ways in which child, family, 
and contextual factors shape child development. Recruitment occurred in six rural counties in 
Pennsylvania (N=519) and North Carolina (N=773) with an oversampling of low-income 
families in both locations, and of African American participants in North Carolina.  A total of 
1,292 families were recruited over 12 months from hospitals at the birth of the target children. 
Home visits were conducted when participants were 2, 6, 15, 24, 36, and 58 months and in the 1st 
and 2nd grades.  
Our subsample of families (N=654) were those in which the mother provided information 
regarding the target child’s level of conflict with their closest aged sibling at the time of the 1st 
grade assessment and had children with an age gap of 6 years or less (M=2.76, SD=1.233, 
Range: 0 to 5.8). Approximately 60% of the sample was from North Carolina, half were male, 
and 58% were European American and 41% were African American. The demographics of the 
subsample were not significantly different from the overall sample and the percentage of 
children with siblings in our subsample (85%) is comparable to that in the general population 
(80%). Target children on average had about 2 siblings in the home (M=1.924), with a maximum 
of 8 siblings.  Of the dyads included in analyses, 66% of our target children were the younger of 
the two measured siblings, and information was collected on the next older sibling. For the other 
34% of the children, mothers reported on the target child and their next youngest sibling. 
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Procedure 
Home visits were conducted at each time point lasting approximately 2 to 3 hours each. 
The visits included self-report questionnaires and mother-child interaction tasks. At 6 and 15 
months, mothers filled out questionnaires regarding demographics and income; at 24 months, 
mothers completed the Center for Epidemiologic Studies Depression scale (CES-D; Radloff, 
1977). At 36 months, mothers provided information about their level of education and completed 
the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997), and children were given 
the Wechsler Preschool and Primary Scale of Intelligence Receptive Vocabulary subscale 
(WPPSI-III, Wechsler, 2003). At 58 months, mothers completed the Child Behavioral 
Questionnaire (CBQ; Rothbart, Ahadi, Hershey, & Fisher, 2001).  When children were in 1st 
grade, a phone interview assessed mother’s perception of the target children’s conflict with their 
closest-aged sibling. When children were in 1st and 2nd grade, their teachers completed the Social 
Competence Scale (CPPRG, 1995) including a prosocial behaviors subscale.  
Measures 
Covariates 
Family’s income-to-needs ratio, maternal education, and race and sex of the target child 
were included as covariates in analyses. Given that the majority of African American families 
resided in one of the two study sites, study location also was included to address a potential 
confound between site and ethnicity.  
Maternal depression has been related to children’s prosocial behavior outcomes 
(Ashman, Dawson, & Panagiotides, 2008; Perry & Fontuzzo, 2010), so mother’s depression 
when children were 24 months old was controlled. Mothers completed the 20-item CES-D scale, 
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assessing depressive symptoms. Responses were rated on a 4-point scale (1= rarely or none of 
the time, 4= most or all of the time).  
Children’s language facility could also be related to both sibling conflict and prosocial 
development, thus children’s receptive language was included as a control. At 36 months, 
children were given the Receptive Vocabulary subscale of the WPPSI-III, which requires that 
children point to the picture that represents a spoken word. Information on the validity of the 
WPPSI-III can be found in the 2003 manual. The reliability coefficient of the WPPSI-III subtests 
range from 0.83 to 0.95.  
Children’s early prosocial behavior could also influence both sibling conflict and later 
prosocial behavior.  Thus, toddlers’ prosocial behavior was used as a control in analysis.  At 36 
months, mothers completed the prosocial subscale from the SDQ containing 5 questions on a 3-
point Likert scale from 0 (not true of my child) to 2 (certainly true of my child) reflecting the 
extent to which the toddler was considerate of other people’s feelings; shared readily with other 
children; was helpful if someone is hurt, upset, or feeling ill; was kind to younger children; and 
often offered to help others. Mother’s responses were summed ranging from 0 to 10, and this 
summed score was used as a control in analyses. The internal consistency of the prosocial 
behavior subscale for maternal report was good (α = .82). 
Predictor variables 
Maternal sensitivity. Maternal sensitivity was measured at the 36- and 58-month home visits 
during a video recorded interaction task between the mother and the target child.  At the 36-
month home visit, mothers and children were videotaped during a 10 minute puzzle task. 
Mothers were told that the puzzles were for the child to complete, but they could offer any help 
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they thought the child required. The dyad were given an easy puzzle, and contingent on the 
completion of previous puzzles, were provided with a further 2 puzzles of increasing difficulty. 
At the 58-month home visit, the mother and child were presented with a block tower task 
and a card game. The mother and child were shown a model of a tower built with blocks, given a 
large number of blocks, and instructed to build as many towers exactly like the model as they 
could.  The card task was a “slap jack” game during which players put down cards and slapped 
the pile any time a jack was played to win the cards in the pile.  
Interactions were videotaped at each time point and later coded using global rating scales 
(Cox & Crnic, 2002; NICHD ECCRN, 1999) for maternal behaviors of sensitivity, intrusiveness, 
detachment, positive and negative regard for the child, stimulation of development, and 
animation. Ratings for each code were given on a scale ranging from 1 (not at all characteristic) 
to 5 (highly characteristic). Interrater reliability was calculated using intraclass correlation 
coefficients. Coders maintained reliability estimates above r=0.8 for each subscale, and once 
reliability was established, a minimum of 30% of observations were double coded throughout the 
coding period to assess continuing independent reliability. Discrepancies between codes were 
resolved by conferencing. 
 Factor analyses using this data have found these codes to represent two broad-based 
parenting factors reflecting sensitivity and harsh-intrusive behaviors (Vernon-Feagans & Cox, 
2013). Based on the factor analysis, a composite of sensitivity was formed including 5 of the 
coded dimensions: sensitivity (level of responsiveness to a child’s needs, gestures, and 
expressions), detachment (emotional unavailability, reverse scored), positive regard (positive 
feelings expressed toward child), animation (level of energy), and stimulation of development 
(appropriate levels of scaffolding of activities with the child). Harsh-intrusiveness included the 
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remaining two parental characteristics: intrusiveness (the level at which the parent’s agenda 
dominated that of the child) and negative regard (the level of harsh, negative feelings expressed 
toward the child). Only the sensitivity composite was used in the current study.  
A composite of the component variables of sensitive parenting at both 36 and 58 months 
was used in order to reduce missingness for those who did not receive a sensitivity composite 
score at one time point. If either of the time points were missing for a participant, the time point 
present was used, and if data was collected at both time points, the scores were averaged. 
Sibling conflict. At the 1st grade assessment, in a phone interview, mothers (N=770) reported on 
the target child’s conflict with his or her closest aged sibling. Mothers rated the dyad on a scale 
ranging from 1 (never) to 5 (always) in response to 6 questions regarding the frequency with 
which the dyad disagreed or insulted, attempted to out-do, were mean to, competed with, or got 
mad at one another. The ratings for these questions were averaged to produce an overall sibling 
conflict score to be used in analyses. The internal consistency of the maternal report of sibling 
conflict scale was good (α = .86). In addition to the maternal rating of sibling conflict, mothers 
also provided information regarding the closest aged sibling’s sex and age, and the age 
difference between the siblings. 
Upon examining the data, it was noted that the age differences between children ranged 
widely from less than 12 months to 15 years. This is problematic because it is likely that conflict 
with a sibling who is close in age is qualitatively different from conflict with a much older or 
much younger sibling. For example, conflict with a sibling who is 15 years older is likely to be 
more similar to conflict with a parent than it is to conflict with a closer-in-age sibling. After an 
examination of previous sibling literature including over 60 articles, the mean age difference 
reported in the literature is 3 years, with a range of about 4 years between siblings. As a result, 
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we restricted our sample to the mean age difference between siblings (M=3.6) plus or minus the 
standard deviation for this sample (SD=2.3) resulting in a range of age differences with 
approximately 6 years at the upper end (n=654). 
Inhibitory control. At the 58 month home visit, mothers completed a modified version of the 
CBQ including the temperament dimension of inhibitory control. Mothers indicated on a 7 point 
scale (1 = extremely untrue of your child and 7 = extremely true of your child) how characteristic 
a number of statements were of the target child’s behavior. The inhibitory control subscale 
consisted of 6 items (e.g. “[my child] can easily stop an activity when s/he is told ‘no’” and “[my 
child] can wait before entering into new activities if s/he is asked to”; α = .60 for our sample). 
Items were averaged to create the inhibitory control scores used in analysis.  
Outcome variable 
Prosocial behavior. The measure of prosocial behavior was taken from a subscale of the Social 
Competence Scale (Conduct Problems Prevention Research Group, 1995) and was completed by 
children’s 1st grade, and 2nd grade teachers. Four items were rated on a 6-point scale ranging 
from 1 (almost never) to 6 (almost always). These items were: “resolves problems with other 
children on his or her own,” “listens to other people’s points of view,” “cooperates,” “expresses 
needs and feelings appropriately”.  Each reporter’s responses were averaged to produce the 
child’s score ranging from 1 to 6, and 1st and 2nd grade teacher’s scores were either averaged if 
both provided ratings for participants, or a single score was used if only one teacher provided a 
prosocial rating; this score constituted the outcome variable in all analyses. For those participants 
with prosocial scores from both their 1st grade and their 2nd grade teachers, the prosocial scores 
were highly correlated at the p<.001 level, which justified our use of the averaged scores in order 
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to reduce missingness. The internal consistency of the averaged 1st and 2nd grade teacher report 
(α=.88) was good.  
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CHAPTER 3: RESULTS 
Descriptive Information and Simple Correlations 
The table in Appendix 1 reports children’s means and standard deviations on control, 
predictor, and outcome variables and table in Appendix 2 reports the correlations between the 
variables used in analysis. Inhibitory control, sibling conflict, and maternal sensitivity were all 
centered for ease of interpretation.  
In the simple correlations, inhibitory control is significantly related to maternal sensitivity 
and sibling conflict such that children with higher levels of inhibitory control have mothers with 
higher sensitivity and lower sibling conflict. Surprisingly, maternal sensitivity and sibling 
conflict are not significantly correlated, suggesting that sibling conflict may serve as an 
independent predictor of children’s outcomes as it appears not to be highly concordant with 
maternal sensitivity.  It is also noteworthy that in simple correlations, all three predictors are 
significantly related to the composite of teachers’ ratings of prosocial behavior in 1st and 2nd 
grade.   
With regard to the control variables, the simple correlations show that all of the controls, 
except for age differences between siblings, are significantly related to the teacher’s ratings of 
prosocial behavior such that: girls, children from higher income families with more maternal 
education, children with higher receptive vocabulary skills, and children whose mothers rated 
them as showing higher prosocial behavior at 36 months are all seen by teachers as more 
prosocial at 1st and 2nd grade. African-American children as opposed to White children have 
lower prosocial ratings as do children of mothers with higher as opposed to lower depressive 
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symptoms.  As age difference between siblings was not significantly correlated with prosocial 
behavior in the correlational analysis, it was excluded from the set of control variables included 
in the regression analysis. 
Many of the control variables are also related to sibling conflict, reinforcing the need for 
these controls in the regression analyses to isolate the independent prediction of sibling conflict 
to prosocial behavior.  From the table in Appendix 2, it can be seen that children whose mothers 
have more versus less education are seen by mothers as having less sibling conflict, children 
whose mothers report higher versus lower depression symptoms are rated as having more sibling 
conflict, African-American children are rated as having more sibling conflict than White 
children, and children who are closer versus further apart in age with their sibling are rated as 
having more sibling conflict.  It should be noted that maternal sensitivity and inhibitory control 
are also significantly correlated with most of these control variables.   
Regression Analysis 
In order to test the unique contribution of sibling conflict to the prediction of the 
composite 1st and 2nd grade teachers’ ratings of prosocial behavior over and above maternal 
sensitivity, inhibitory control, and the appropriate demographic and family control variables, a 
regression analysis was conducted. The results can be seen in the table in Appendix 3. The model 
included all control variables (state of data collection, target child sex, race, maternal education, 
income-to-needs ratio, 36 month receptive vocabulary IQ, maternal depression, and 36 month 
prosocial behavior) and the three main predictors of inhibitory control, maternal sensitivity, and 
sibling conflict entered simultaneously.  The model was significant in predicting the composite 
first and second grade teachers’ ratings of prosocial behavior (R2=0.195, F(11, 643)=12.474, 
p<0.001).  
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As expected, inhibitory control, maternal sensitivity, and sibling conflict all made 
significant and independent predictions to prosocial behavior as rated by 1st and 2nd grade 
teachers. Inhibitory control was a positive predictor of prosocial behavior (z=2.155, p<0.05) such 
that children who had higher versus lower inhibitory control were also significantly more likely 
to be rated as having higher versus lower prosocial behavior. Maternal sensitivity was also a 
positive predictor of prosocial behavior (z=2.367, p<0.05) such that children who had mothers 
who were higher versus lower in sensitivity tended to also show higher versus prosocial 
behavior. Sibling conflict was a negative predictor of prosocial behavior (z=-2.423, p<0.05) such 
that children who engaged in more versus less conflict with their siblings tended to be rated as 
lower versus higher in prosocial behavior by their teachers.  
 Among the control variables, children’s race was a significant predictor of prosocial 
behavior. Teachers rated children who were white as more prosocial (z=-3.032, p<0.01) than 
minority students (primarily African American in this sample). Teachers also rated females as 
being more prosocial (z=-2.277, p<0.05) than males. Thirty-six month receptive verbal IQ was 
also a significant positive predictor of prosocial behavior (z=4.119, p<0.001) such that children 
who had higher receptive verbal skills at 36 months were rated as more prosocial by their 
teachers. 
Exploratory Analyses 
In a follow-up exploratory analysis, interaction terms were added to the model. First, the 
interactions between each of our predictor variables of interest were added (maternal sensitivity 
x inhibitory control, maternal sensitivity x sibling conflict, and sibling conflict x inhibitory 
control). Although interactions between these terms were hypothesized, the change in R2 for the 
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block of interactions was not significant, nor were any of the interaction terms significant.  Thus, 
these interactions terms were not included in the final model.  
In a further follow-up exploratory analysis, interaction terms between sibling conflict and 
control variables (income-to-needs ratio, race, maternal education, and sex) were included to 
determine whether the effects of sibling conflict on prosocial behavior varied based on these 
factors. An interaction between sex and race was also included. The overall change in R2 for this 
block of interaction terms was significant (R2=0.210, F(19, 635)=7.928, p<0.001), but none of 
the individual interactions significantly predicted prosocial behavior. For example, the effect of 
sibling conflict on prosocial behavior did not vary based on the race of the children. Thus, this 
block of interaction terms was also dropped from the final model (as shown in Appendix 3).  
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CHAPTER 4: DISCUSSION 
Summary 
 The findings of this study supported our hypothesis that sibling conflict would make a 
significant, independent contribution to the prediction of teacher-rated prosocial behavior in first 
and second grade; even in the presence of maternal sensitivity, inhibitory control, and 
demographic control variables. High as opposed to low levels of sibling conflict are related to 
lower as opposed to higher ratings of prosocial behavior.  
Our finding of a significant relation between sibling conflict and prosocial behavior adds 
to and supports previous work. It has been suggested that siblings are unique socializers of 
children’s behavior (Kramer & Conger, 2009; Harrist et al, 2014) over and above parent 
relationships, and the current data support this contention.  Both our focus on sibling conflict and 
our finding that it is implicated in the development of prosocial behavior are fairly unique.  The 
literature has been mixed in the past - while one study found a link between sibling relationships 
and prosocial behavior (Pike, Coldwell, & Dunn, 2005), another found sibling warmth (but not 
conflict) was associated with prosocial behavior (Chengappa et al, 2013). Our data suggest that 
when sibling relationships are characterized by high levels of conflict, it may be to the exclusion 
of other, more positive interactions that teach prosocial skills. This may explain the link between 
sibling conflict and prosocial behavior.  
This work has important implications for how we understand prosocial outcomes in 
children. Sibling conflict predicts prosocial behavior independent of maternal sensitivity; a 
construct more commonly measured in relation to prosocial outcomes. Furthermore, sibling 
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conflict and maternal sensitivity are not correlated, indicating that high sibling conflict is 
experienced in the context of both high and low maternal sensitivity. Thus, measuring only 
mother-child relationships to understand children’s development of prosocial behavior appears to 
be insufficient - including sibling relationships may be crucial. 
Maternal Sensitivity 
As predicted, maternal sensitivity was positively related to prosocial behavior in children. 
This finding replicates much of the previous work examining the links between mother-child 
interactions and prosocial behavior. Mothers who are more rather than less sensitive in their 
responses to their children (Newton et al, 2014; Padilla-Walker, 2014) and have mutually 
responsive dyadic relationships (Ferreira et al, 2016) tend to have children who are higher rather 
than lower in prosocial behavior. A potential mechanism behind the link between maternal 
sensitivity and child prosocial behavior is that these mothers elicit more enjoyment during 
interactions with their children, which in turn promotes more prosocial concerns (Ferreira et al, 
2016). Given the presence of this main effect, it was important to control for the effects of 
maternal sensitivity in analyses to allow for the examination of the unique effects of sibling 
conflict on prosocial behavior above and beyond the influence of maternal sensitivity. 
It was expected that maternal sensitivity would interact with sibling conflict to predict 
prosocial behavior such that if children had mothers who were high in sensitivity, they would be 
buffered against the negative effects of sibling conflict, but this was not found. The lack of 
interaction between these two variables may be due to the large differences between the mother-
child relationship (“complementary” with caretaking interactions) and the sibling-child 
relationship (“reciprocal” with more equal status) (Karavasilis Karos, Howe, & Aquan-Assee, 
2007). Children may learn different lessons from each relationship, and thus one relationship 
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would not buffer the other. This lack of interaction indicates separate, additive influences of 
mothers and siblings on children’s prosocial development. 
Inhibitory Control 
We found a main effect of inhibitory control on prosocial behavior such that children 
with higher rather than lower inhibitory control also later displayed higher rather than lower 
prosocial behavior, holding sibling conflict, maternal sensitivity, prior prosociality and other 
controls constant. This result is consistent with previous findings positively linking self-
regulation and effortful control to the development of prosocial behavior (Eisenberg et al, 2004; 
Laible, 2014). Inhibitory control is related to both self-regulation and effortful control and is the 
ability to replace an inappropriate primary response with a contextually appropriate secondary 
response. However, it has not been commonly researched in relation to prosocial behaviors. This 
is surprising given that inhibitory control would likely be relevant in that in order to behave 
prosocially, children must identify others’ behavior and emotions, and respond in an appropriate 
and non-selfish way. Our study indicates there may be a link between inhibitory control and 
prosociality.  
Control Variables 
It should be noted that we also found a main effect of some control variables; sex, race, 
and 36 month receptive vocabulary skills on children’s teacher-rated prosocial behavior. Female 
as opposed to male children were rated as having higher prosocial skills, European American 
children were rated as being more prosocial by their teachers than were minority students, and 
children who scored well on the test of receptive vocabulary skills were rated as more prosocial 
by their teachers. While not hypothesized effects, they were consistent with previous findings. 
Prior research on teacher perceptions of sex differences in children has found that teachers view 
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girls as more prosocial than boys, especially among low-income populations like our sample 
(Auwarter & Aruguete, 2008).  These findings are also consistent with previous research that has 
found biases in teacher perceptions of their students based on race (Rock & Stenner, 2005; 
Tenenbaum & Ruck, 2007). A meta-analysis conducted by Tenenbaum & Ruck (2007) found 
that teachers tended to have more positive expectations for European American students than for 
minority students.  
The significant effect of receptive vocabulary skills may operate via teacher perception; a 
mechanism similar to that of the effects of sex and race on prosocial behavior. Students who 
understand and produce more language may be perceived more positively and with more 
patience by their teachers, potentially leading teachers to label the behaviors of these children as 
more prosocial, or it may be that good language facility promotes the development of prosocial 
behavior.  This would be an interesting area to further investigate.   
Strengths and Limitations 
Strengths 
Overall, these findings were consistent with the hypotheses, and they both support and 
extend past research. However, this research had both strengths and weaknesses which should be 
taken into account in considering the implications of these findings. A number of factors 
contribute to the strength of these findings. First, the longitudinal study design coupled with 
sampling of low-income, rural, and racially and ethnically diverse participants makes this study 
of the effects of sibling conflict different from much of the previous literature, which has been 
based on mostly on middle-class, white families, and thus of limited generalizability.  
Another strength of our findings was our use of controls in order to determine whether 
sibling conflict had an influence on children’s prosocial outcomes above and beyond other 
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factors. Earlier prosocial behavior, demographic factors such as a family’s income-to-needs ratio, 
level of maternal education, race, maternal depression, state of data collection, and child sex 
were all controlled for, as they are likely to be associated with both sibling conflict and prosocial 
development and may partially explain the link between them.  The univariate analyses 
supported such linkages. Controlling for these potentially confounding factors gives us more 
confidence in our finding that sibling conflict is associated with children’s prosocial behavior 
outcomes.  
Limitations 
A limitation of this study is that only sibling conflict was measured; there were no 
measures of positive sibling relationship quality, and thus the measurement of sibling 
relationships may be insufficient to capture all important aspects of those relationships. For 
example, there is evidence that sibling relationships can be highly ambivalent in nature (Kramer 
& Conger, 2009) involving both high levels of intimacy and affection and high levels of conflict. 
Thus, simply measuring sibling conflict may fail to capture the complexity of sibling 
relationships. Although sibling conflict can be associated with negative outcomes for children 
(Buist, & Vermande, 2014), some researchers suggest it may provide a context for children to 
develop conflict resolution skills (Kramer, 2010). Evidence suggests that if conflict occurs in the 
context of a sibling relationship that is supportive overall, children’s functioning at school and 
with peers is better than those children who fight with a sibling who is not supportive (Buist, & 
Vermande, 2014). Conflict with a supportive sibling may provide a context in which to practice 
perspective-taking to understand the siblings’ feelings and motivations, because the relationship 
is a valued one and repairing it after a disagreement is a mutual goal for the siblings.  
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 A further limitation of this study was the way in which sibling conflict was measured. It 
was examined using a 5-item maternal report. These items may be too few to distinguish 
between different levels of sibling conflict. Further, mothers may be unaware of every aspect of 
their child’s relationship with his or her sibling, or their perception of the siblings’ conflict may 
depart from how the children view the conflict. In addition, maternal depression was a significant 
predictor of sibling conflict. Mothers with high depressive symptoms may find their children’s 
conflict to be more stressful, frequent, or intense than they would if they did not experience high 
depressive symptoms. Research has been conducted using both survey measures given to 
children to complete (Meunier et al., 2011) and observational measures (Brody, Stoneman, & 
Gauger, 1996).  Findings may be different when different measurement approaches are used. 
Additionally, maternal sensitivity is likely not the only relevant parental factor that it is 
important to examine when we consider prosocial behavior; more research is needed to examine 
how father-child relationships relate to prosocial development. Here we focused on mothers 
because in our sample, not every child had a father living in the home, and reducing our sample 
to only those living with fathers would tend to eliminate the lower income families. Families 
with fathers living in the home are more likely to have two parents with incomes, meaning that 
these families have higher SES status than families with single mothers or mothers who do not 
have a consistent partner in the home. Beyond parent-child relationships, inter-parental 
relationships may also affect sibling conflict and the development of prosocial behavior 
(Holmes, Voith, & Gromoske, 2015; Piotrowski, 2011). Marital conflict is likely to influence 
both sibling conflict and the ways in which the sibling relationships influence children’s social 
development. Thus, our study was limited to a focused set of questions, but future research 
should explore these other important questions. 
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Finally, there has been previous measurement of effortful control and self-regulation as 
they relate to prosocial behavior in children, but these constructs, along with inhibitory control 
are inconsistently defined in the literature and there is a lack of consensus on the best way to 
measure these in children. This makes inhibitory control difficult to measure and to relate to 
other constructs such as prosocial behavior; for this reason the results from this study must not be 
over-interpreted. Nonetheless, the results are a promising indication for the direction for future 
research and intervention to improve children’s prosocial behavior across development through 
sibling relationships. 
Future Directions 
Although these data are from a longitudinal study, the results are correlational and we 
therefore cannot make strong inferences about causality. An experimental study involving 
random assignment to an intervention into sibling relationships, inhibitory control, and/or 
maternal sensitivity with an appropriate control group would be required to make causal 
inferences.  
Another important direction is suggested by the significant associations between income, 
sex, race, 36 month prosocial behavior and 1st and 2nd grade prosocial behavior in the regression 
analysis. It is possible that sibling conflict, parental sensitivity, and inhibitory control may 
mediate some of the effects on prosocial development of stressful life conditions that poor and 
minority children may experience. For example, lower income was significantly related to 
prosocial development in simple correlations but not in the regression analysis in the presence of 
the three main predictors, suggesting the possibility that these predictors may mediate effects of 
income. Further analysis is required to test this mediation model. 
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There is also work to be done in validating measures to be used within diverse 
populations. This includes measurement of prosocial behavior in a way that is not biased by 
teacher perceptions of their students and of sibling conflict that is not potentially biased by 
maternal depression. Observational measurement by a third party may alleviate these issues. 
Sibling relationships are expected to have important influences on children’s 
development because these relationships are one of the most long-lasting and intimate 
relationships in an individual’s life; typically outlasting parent-child relationships and many 
friendships (Yucel, 2014; Kramer & Conger, 2009). Sibling conflict and warmth may be 
important influences on development throughout the lifespan, and should be explored in greater 
detail at various ages.  The influence of sibling relationships may change at different points in 
development and with different challenges to the child; thus more longitudinal work is needed. 
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APPENDIX 1: TABLE OF MEANS AND STANDARD DEVIATIONS 
Means and Standard Deviations  
 
Variable N Mean Std Dev Minimum Maximum 
Maternal 
Education 
654 14.73 2.837 8 22 
Income:Needs 653 1.886 1.669 0 16.491 
WPPSI RV 606 99.75 18.35 55 145 
Inhibitory 
Control 
626 4.731 0.996 1.75 7 
Sibling Conflict 654 2.778 0.932 1 5 
Maternal 
Sensitivity 
640 2.845 0.849 1 5 
Teacher 
Prosocial 
616 4.38 1.05 1.38 6 
36 mo Prosocial 628 6.4 1.93 0 10 
CES-D  630 0.5727 0.485 0 2.6 
Age Difference 637 2.76 1.233 0 5.8 
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APPENDIX 2: TABLE OF SIMPLE CORRELATIONS 
  
Correlations between Study Variables 
  1st & 2nd 
Grade 
Prosoc 
State Sex Race Income: 
Needs 
Mtrnl 
Edu 
WPPSI 
RV 
CES-D Age Diff Inhibit 
Cntrl 
Sib 
Cnflct 
Mtrnl 
Sens 
State 0.1** 1 
    
 
     
Sex -0.18*** 0.08** 1 
   
 
     
Race -0.19*** -0.58*** -0.03 1 
  
 
     
Income: 
Needs 
0.20*** 0.25*** 0.06* -0.36*** 1 
 
 
     
Mtrnl 
Edu 
0.20*** 0.16*** 0.01 -0.21*** 0.55*** 1  
     
WPPSI 
RV 
0.35*** .35*** -0.1* -0.42*** 0.41*** 0.39*** 1      
CES-D -0.12*** -0.03 -0.04 0.13*** -0.21*** -0.23*** -0.21*** 1 
    
Age Diff 0.04 -0.05 -0.04 0.01 0.02 0.02 0.05 -0.03 1 
   
Inhibit 
Cntrl 
0.24*** 0.06* -0.08* -0.12*** 0.22*** 0.28*** 0.29*** -0.14*** 0.05 1 
  
Sibling 
Conflict 
-0.16*** 0.05 0.067 0.08* -0.05 -0.08* -0.11** 0.16*** -0.22*** -0.21*** 1 
 
Mtrnl 
Sens 
0.25*** 0.33*** -0.08** -0.39*** 0.38*** 0.42*** 0.47*** -0.24*** -0.04 0.28*** -0.07 1 
36 mo 
Prosoc 
0.40*** 0.02 -0.2*** -0.12*** 0.18*** 0.19*** 0.31*** -0.06 0.04 0.23*** -0.10* 0.23*** 
 * p<0.05, ** p<0.01, *** p<0.001 
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APPENDIX 3: TABLE OF REGRESSION ANALYSIS RESULTS 
 
Summary of Hierarchical Regression Analyses for Variables Predicting Teacher Ratings of 
Prosocial Behavior (N=654) 
 
 Model 
Variable Β SE β Z 
State -0.139 0.104 -1.341 
Sex -0.180 0.079 -2.277* 
Race -0.322 0.106 -3.032** 
Maternal Education 0.022 0.018 1.217 
Income-to-needs -0.005 0.030 -0.165 
WPPSI Receptive Vocabulary 0.011 0.003 4.119*** 
Maternal Depression 0.032 0.086 0.372 
36 mo Prosocial 0.000 0.023 0.006 
Inhibitory Control 0.097 0.045 2.155* 
Maternal Sensitivity 0.141 0.060 2.367* 
Sibling Conflict -0.107 0.044 -2.423* 
R2 0.195*** 
* p<0.05, ** p<0.01, *** p<0.001 
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